A polyphasic taxonomic analysis was carried out on 11 uncommon Gram-stain-negative, non-motile, catalase-and oxidase-positive, but indole-negative, bacterial strains isolated from tortoises. Phenotypically and genetically they represented a homogeneous group of organisms most closely related to, but distinct from, Uruburuella suis. In a reconstructed 16S rRNA gene tree they clustered on a monophyletic branch next to U. suis with gene similarities between strains of 99.5-100 %, and of up to 98.2 % with U. suis. DNA-DNA hybridization indicated the organisms represented a novel species with only 40 % DNA-DNA similarity with U. suis. Partial sequencing of rpoB resulted in two subclusters confirming the 16S rRNA gene phylogeny; both genes allowed clear separation and identification of the novel species. Furthermore, they could be unambiguously identified by matrix-assisted laser desorption ionization time-of-flight MS, where, again, they formed a highly homogeneous cluster separate from U. suis and other members of the family Neisseriaceae. The major fatty acids were C 16 : 0 and summed feature C 16 : 1 v7c/iso-C 15 : 0 2-OH. The DNA G+C content was 54.4 mol%. Based on phenotypic and genetic data we propose classifying these organisms as representatives of a novel species named Uruburuella testudinis sp. nov. The type strain is 07_OD624 T (5DSM 26510 T 5CCUG 63373 T ).
According to the List of Prokaryotic Names with Standing in Nomenclature (www.bacterio.net) the family Neisseriaceae contains more than 30 genera (Euzéby, 1997; Parte, 2014) . The taxonomy of the family is not well resolved. Based on phylogenomics and molecular signatures Adeolu & Gupta (2013) recently proposed splitting the family into two, Neisseriaceae and Chromobacteriaceae. The genus Uruburuella belongs to the former and, at the time of writing, it contains a single species with a validly published name, Uruburuella suis (Euzéby, 1997; Vela et al., 2005) . This was isolated from clinical cases of pneumonia and pericarditis, i.e. lungs and hearts, of pigs. Since its original description, nothing further has been published on this genus, except for the structure of its lipopolysaccharide (Silipo et al., 2012) .
Over recent years we have repeatedly isolated an unknown Pasteurella-like bacterium from tortoises. Here we report on the characterization of these isolates, which we propose represent an additional species of the genus Uruburuella and tentatively name it Uruburuella testudinis sp. nov. The strains were mainly isolated from the pharynx and various organs, such as the lung, liver, spleen, kidney and eye of tortoises of the genus Testudo. Two animals presented with sepsis. Isolation was achieved by culturing on tryptone soya agar plates with sheep blood (TSA; Oxoid) for 24 h at 37 u C under aerobic conditions. The strains could also be selectively grown on 'Pasteurella selective agar' (PB5175A; Oxoid). Eleven strains isolated between 2007 and 2011 (listed in Table S1 , available in the online Supplementary Material) from individual animals were included in the present study. Standard microbiological assays were carried out and conventional test-tube assays were carried out according to Dousse et al. (2008) . All 11 isolates showed exactly the same phenotypic profile, which was similar to that of Pastuerella aerogenes: non-motile, indole-negative, urease-, catalase-and oxidase-positive, fermenting Dglucose without gas production, negative for trehalose, but positive for sucrose and D-mannitol. Further biochemical analysis was achieved on the Vitek2 system using Abbreviations: MALDI-TOF, matrix-assisted laser desorption ionization time-of-flight; MSP, main spectra.
The GenGank/EMBL/DDBJ accession numbers for the partial 16S rRNA and rpoB gene sequences of strains 07_OD624   T   , 09_OD627,  11_KM397_2, 11_OD534, 11H1, 11H4, 11H5, 11H7, 11H8, 11H9  and 11H10 are JX966318-JX966328 and JX966329-JX966339 Preliminary genetic identification revealed the isolates were most closely related to U. suis followed by Neisseria canis. To get a clearer picture of the phylogenetic relationships and taxonomic positions partial sequences of 16S rRNA and rpoB genes for all 11 isolates as well as U. suis CCUG 47806 T and N. canis CCUG 56775 T were generated as described previously (Korczak et al., 2004; Kuhnert et al., 2002) . The partial 16S rRNA and rpoB gene fragments were amplified by multiplex PCR (Korczak et al., 2014) . Purified products were sequenced using a BigDye Terminator 3.1 cycle sequencing kit (Applied Biosystems) and run on an ABI 31306l genetic analyser (Applied Biosystems). The sequences were edited using Sequencher v. 5.1 (Gene Codes). Finalized sequences were entered into Bionumerics v. 7.1 (Applied Maths) and phylogenetic trees reconstructed using the neighbour-joining method (Saitou & Nei, 1987) . The 16S rRNA gene based phylogeny of genera of the family Neisseriaceae including the novel taxon is given in Fig. 1 . The two main clusters within the family proposed to be Neisseriaceae and Chromobacteriaceae, based on phylogenomics and molecular signatures (Adeolu & Gupta, 2013) , can also be recognized in the 16S rRNA gene based phylogeny. All 11 strains of the novel species U. testudinis sp. nov. formed a highly homogeneous cluster. The novel taxon was found to be on a genus-like monophyletic branch together with U. suis and was separated from other genera within the family Neisseriaceae. The 16S rRNA gene similarity between the type strain of the novel species and the type strain of U. suis was 98.2 %, which is above the conservative value of 97 % regarded to be sufficient for species separation (Stackebrandt & Goebel, 1994) . Spectroscopic DNA-DNA hybridizations between the type strains U. suis DSM 17474 T and U. testudinis sp. nov. 07_OD624
T were, therefore, performed by the DSMZ, Braunschweig, Germany. Cells were disrupted by using a Constant Systems TS 0.75kW (IUL Instruments). DNA in the crude lysate was purified by chromatography on hydroxyapatite, as described by Cashion et al. (1977) . DNA-DNA hybridization was carried out as described by De Ley et al. (1970) with consideration of the modifications described by Huß et al. (1983) . DNA-DNA hybridization between the two was 40 %, which is below the species threshold of 70 % (Wayne et al., 1987) ; this is clearly indicative of a novel species.
The DNA G+C content was determined by the DSMZ using HPLC, according to the method of Mesbah et al. (1989) . The DNA G+C content of strain 07_OD624
T was 54.4 mol%, which is very close to the value of 55 mol% reported for U. suis (Vela et al., 2005) .
In the rpoB-derived phylogenetic tree the 11 strains were also on a monophyletic branch and closest to U. suis, but clearly separated from this species, confirming the observations of the 16S rRNA gene based tree (Fig. S1 ). The strains of the novel species, U. testudinis sp. nov., could be further divided into two subclusters of six and five isolates, respectively. One cluster was formed by 100 % identical rpoB sequences, while the other cluster showed small sequence variations of a maximum value of 1 %. Sequence similarity between the two subclusters was 91-92 %. The clusters do not seem to be related to host specificity, as strains 11H1-11H5 were isolated from Hermann's tortoises (Testudo hermanni) while strains 11H7-11H10 and 09_OD627 originate from Spurthighed tortoises (Testudo graeca). The species origin of the other isolates could not be reconstructed. Whether the two subclusters are related to virulence also cannot be clarified as not enough clinical information was available about the cases. More detailed investigations are necessary to elucidate the biological relevance, if any, of these two rpoB subclusters.
Fatty acid analyses were carried out by the Identification Service of the DSMZ using the Sherlock Microbial Identification System (MIS) (MIDI), according to previously published protocols (Kämpfer & Kroppenstedt, 1996; Kuykendall et al., 1988; Miller, 1982) . The major fatty acids of the type strain of U. testudinis sp. nov., 07_OD624
T , were C 16 : 0 (35.8 %) and summed feature C 16 : 1 v7c/ iso-C 15 : 0 2-OH (35.5 %). Minor fatty acids were C 18 : 1 v7c (8.3 %), C 12 : 0 (7.0 %), C 14 : 0 (6.2 %), C 12 : 0 3-OH (4.0 %), summed feature C 14 : 0 3-OH/ iso-C 16 : 1 I (2.4 %), C 16 : 1 v5c (0.4 %), C 18 : 0 (0.3 %) and C 15 : 0 (0.2 %). This pattern is similar to that of U. suis with a few minor differences (Table S2 ). The three major fatty acids in U. suis are also the most prominent in U. testudinis sp. nov.; however, C 18 : 1 v7c is only found in about half the amounts present in U. testudinis. There are some minor fatty acids that are probably specific for one or the other species.
Analyses using matrix-assisted laser desorption ionization time-of-flight (MALDI-TOF) MS were carried out using a Microflex LT (Bruker Daltonik). Reference spectra of all 11 
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Escherichia coli MG1655 ( tortoise isolates as well as type strains of U. suis and N. canis were generated using the ethanol/formic acid extraction protocol, as described by Kuhnert et al. (2012) . A cluster analysis of the reference spectra generated and spectra of the family Neisseriaceae contained in the Biotyper 3.1 database was performed, resulting in the dendrogram shown in Fig. 2 . The spectra of the 11 strains were highly homogeneous and clearly different from that of the closest relative, U. suis, as well as those of other members of the family Neisseriaceae. This also indicates that MALDI-TOF MS is a fast and reliable method for future identification of novel species of the genus Uruburuella.
Based on the phenotypic, genetic and phylogenetic analyses, fatty acid profiles and MALDI-TOF MS results we propose that the 11 strains should be classified as representatives of a novel species with the suggested name, Uruburuella testudinis sp. nov.
Description of Uruburuella testudinis sp. nov.
Uruburuella testudinis (tes.tu9di.nis. L. n. testudo tortoise; L. gen. n. testudinis of the tortoise).
Grows on blood agar under aerobic conditions at 37 u C. No growth on MacConkey agar or under anaerobic conditions. Colonies after 24h of incubation are 1-2 mm in diameter, shiny and white to greyish. Cells are coccoid, Gram-stainnegative and non-motile. Non-haemolytic. Grows in 3 % (w/v) NaCl. Nitrate is reduced. Oxidase-and catalasepositive, indole-negative. In conventional test-tube assays, after 48h, glucose is fermented without the production of gas. Positive for urease. Acid is produced from sucrose and D-mannitol, whereas no acid is produced from trehalose. On the Vitek2 GN and NH cards the following results are obtained: positive reactions for tyrosine arylamidase, cglutamyl transferase, L-proline arylamidase, urease, pyruvate, courmarate, Ellman's reagent, leucine arylamidase, Escherichia coli was included as an outgroup to root the tree. Clusters forming the proposed emended family, Neisseriaceae, and the new family, Chromobacteriaceae, are indicated (Adeolu & Gupta, 2013) . Bar, genetic distance (0.0252 %). 0 100 200 300 400 500 600 700 800 900 1000 Eleven strains were isolated from the respiratory tract of healthy tortoises, and from organs of septicaemic tortoises. The type strain is 07_OD624
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T (5DSM 26510 T 5CCUG 63373 T ), which was isolated from the lungs of a tortoise in Switzerland. The genomic DNA G+C content of the type strain is 54.4 mol%. The major fatty acids of the type strain are C 16 : 0 (35.8 %) and the summed feature, C 16 : 1 v7c/ iso-C 15 : 0 2-OH (35.5 %). The type strain is positive for reactions with both phenylphosphonate and L-glutamine.
